Four Gram-stain-positive, aerobic, motile bacterial strains were isolated from the bark tissue of Populus Â euramericana canker. Growth occurred between 10 and 37 C and at pH 6-10, with optimal growth at 28-30 C and pH 7.0-8.0. Growth occurred at 0-3 % (w/v) salinity. The strains were positive for oxidase and catalase activity. The major fatty acids were anteiso-C 15 : 0 and C 16 : 0 . The phospholipid profiles contained diphosphatidylglycerol, phosphatidylinositol, phosphatidylglycerol, two phospholipids and five glycolipids. The peptidoglycan type was A4a, which is based on L-Lys-D-Ser-D-Asp. The DNA G+C content was 58.5 mol%. Based on 16S rRNA gene sequence analysis, as well as physiological and biochemical characteristics, the strains are considered to represent a novel species of a new genus in the family Jonesiaceae. The name proposed is Populibacterium corticicola gen. nov., sp. nov. The type strain of Populibacterium corticicola is 2D-4 T (=CFCC 11886 T =KCTC 33576 T ).
The family Jonesiaceae was first described by Stackebrandt et al. (1997) and the description was emended by Zhi et al. (2009) . At the time of writing, the family comprised only one validly published genus, including two species, and the invalidly named genus 'Timonella' is a candidate for membership of the family Jonesiaceae (Rocourt et al., 1987; Schumann et al., 2004; Mishra et al., 2013) . During our research on bacterial diversity of symptomatic bark tissue of Populus Â euramericana canker, four strains, 3D-1, 06B10-4-8, 3C-1 and 2D-4 T , were isolated from such tissue collected from Neihuang, Anyang City, Henan Province, China, in July 2012 and August 2013. The taxonomic and phylogenetic position of these strains was determined through a polyphasic approach, including morphological, physiological, biochemical and chemotaxonomic characteristics and the 16S rRNA gene. The results indicated that the four isolates should be placed in a novel species of a new genus in the family Jonesiaceae.
Cell morphology was determined on cultures grown for 24 or 48 h on modified tryptic soy agar (TSA) at 30 C and examined by transmission electron microscopy . Observations of colony morphology and motility of the novel strains were conducted as described by Li et al. (2014) . In brief, motility was examined by observing cells grown in wet mounts using phase-contrast microscopy (TMS-F; Nikon). Growth conditions (pH, temperature and salinity ranges) were implemented in tryptic soy broth (TSB; Difco). Growth at different temperatures (4, 10, 25, 30, 37, 40 and 50 C) and salinities [0, 1, 2, 3, 4, 5 % (w/v) NaCl] in TSB was first recorded at pH 7.0. The pH range for growth was determined in TSB adjusted to various pH values (pH 4.5-11 at intervals of 0.5 pH units). The pH was adjusted to various levels by the addition of HCl or NaOH prior to sterilization. The hydrolysis of gelatin was tested as described by Smibert & Krieg (1994) . Gram staining was performed as reported by Jenkins (1986) . Anaerobic growth in a 100 % CO 2 atmosphere was examined after incubation of the novel strains on TSA plates at 30 C for 1 week in anaerobic jars (candle-jar method; Gerhardt et al., 1981) .
Catalase and oxidase activities were tested as described by Smibert & Krieg (1994) .
Analysis of enzyme activity and acid-producing abilities of the novel strains and reference strains were performed using the API ZYM and 50CH test kits (bioM erieux), with incubation according to the manufacturer's instructions. Additionally, Biolog GP2 MicroPlate tests were performed on the four novel strains to determine carbon-source utilization according to the manufacturer's instructions, with incubation for 24 h. API 20NE test kits (bioM erieux) were also used for carbon-source utilization testing. The four novel isolates were Gram-stain-negative, aerobic and motile by flagella (Fig. S1 , available in the online Supplementary Material). The physiological and biochemical characteristics, metabolic properties and substrate utilization results of the four isolates are detailed in Table 1 and in the species description.
Analysis of the 16S rRNA gene sequence was used to confirm the relationship of the novel strains to closely related described species and type species of all genera in the order Micrococcales. The 16S rRNA gene was amplified by PCR using primers 27F/11492R, as described previously (Lane, 1991) . A 1401-bp sequence, corresponding to nucleotide positions 31-1441, was obtained by sequencing. The multiple sequences were aligned using CLUSTAL W, and phylogenetic analysis with related reference species was performed using the maximum-likelihood method in MEGA5.1. The resulting trees were evaluated by 1000 bootstrap replicates (Felsenstein, 1985; Thompson, et al., 1997; Tamura et al., 2011) .
The four novel isolates shared 99.4-100 % 16S rRNA gene sequence similarity with each other, and their highest sequence similarities were with 'Timonella senegalensis' JC 301 (95.98 %), Jonesia quinghaiensis DSM 15701 T (95.30 %) (family Jonesiaceae) and Sanguibacter marinus 1-19 T (94.10 %) (family Sanguibacteraceae). Moreover, they shared less than 94.0 % sequence similarity with all other species with validly published names (http://eztaxon-e. ezbiocloud.net; Kim et al., 2012) . In the maximumlikelihood phylogenetic tree, the four isolates clustered in the family Jonesiaceae cluster and formed a distinct branch as sister to the genus 'Timonella' branch with 100 % bootstrap support. The tree indicated that the four isolates were not related closely to any genera within the family Jonesiaceae.
Chemotaxonomic analyses of menaquinones were performed according to Li et al. (2015) . Polar lipids analysis was performed by two-dimensional TLC as described by Minnikin et al. (1984) . For cellular fatty acid analysis, cells were grown in TSB at 30 C and harvested in the exponential phase (for 24 h). Fatty acid methyl esters were extracted and analysed according to the standard protocol of the Sherlock Microbial Identification System (MIDI, version 6.0) (Sasser, 1990) . Peptidoglycan structure analysis was performed by the Identification Service of the DSMZ. In brief, the hydrolysates were analysed by TLC and twodimensional TLC on cellulose plates by using the solvent systems of Rhuland et al. (1955) and Schleifer & Kandler (1972) , respectively. The approximate molar ratio of amino acids was analysed by GC-MS (MacKenzie, 1987) . The peptidoglycan analyses were performed by the DSMZ Identification Service according to published protocols (Schumann, 2011) .
The menaquinones of strain 2D-4 T were MK-8 (10.8 %) and MK-9 (89.2 %) and were found to be similar to those in related recognized species of the genus Jonesia (Table 1) . The phospholipid profile of strain 2D-4 T contained diphosphatidylglycerol, phosphatidylinositol, phosphatidylglycerol, two phospholipids and five glycolipids (Fig. 1) . Diphosphatidylglycerol, phosphatidylinositol and phospholipds are similar to the findings in related recognized species of the genusJonesia, while the five glycolipids detected in strain 2D-4 T can be used to differentiate it from related species of the genus Jonesia.
The main fatty acids detected in the four isolates were anteiso-C 15 : 0 (Table S1 ) and C 16 : 0 and were similar to those in two closely related species of the genus Jonesia (Table 1) . The peptidoglycan contained the amino acids lysine (Lys), alanine (Ala), aspartic acid and glutamic acid (Glu). Glycine (Gly) was detected in lower amounts. The molar ratio was 1.0 L-Lys/1.0 D-Ala/0.8 L-Ala/1.0 Glu/3.1 Gly. The peptidoglycan type was A4a, based on L-Lys-D-Ser-D-Asp, whereas the genus Jonesia has the peptidoglycan structure L-Lys-L-Ser-D-Glu.
For a DNA base composition test, the genomic DNA of the four novel isolates was isolated and purified according to the method described by Marmur (1961) . The G+C content of the four isolates was analysed by HPLC, as previously described by Mesbah et al. (1989) . To confirm the relationship of the four novel strains, DNA-DNA hybridization was performed using the microtitre plate method (Ezaki et al., 1989) with minor modifications (Cleenwerck et al., 2002) . The hybridization temperature was 46 C. Reciprocal reactions (AÂB and BÂA) were performed for each possible DNA pair. Moreover, DNA fingerprinting by amplification of repetitive elements was performed on the novel isolates. Primers ERIC1 and ERIC2 (Hulton et al., 1991) were used with the PCR and cycling was carried out according to a previously described protocol (Louws, 1994) . The DNA G+C content of the four novel strains was 58.5 mol%. DNA-DNA hybridization values among the four novel strains were from 89 to 95 % (Table S2 ). The genomic fingerprints generated by the ERIC primers demonstrated that the four novel isolates were clearly distinct from each other (Fig. S2 ).
The 16S rRNA gene sequence data suggest that the novel isolates are different from the genera 'Timonella' and Jonesia. The novel isolates were not attributed to any genus group within the order Micrococcales (Fig. 2) . The chemotaxonomic data (polar lipids and peptidoglycan type) showed that the novel isolates are different from the genus Jonesia. Furthermore, the novel isolates and reference strains of Jonesia can be differentiated from each other phenotypically based on acid production from D-mannitol and raffinose and activity of valine T separated by two-dimensional TLC, with detection by spraying with molybdatophosphoric acid reagent. DPG, diphosphatidylglycerol; PI, phosphatidylinositol; PG, phosphatidylglycerol; PL1, PL2, two phospholipids; GL1-5, five glycolipids.
arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase and b-glucosidase. Based on these analyses, it is proposed that the four isolates should be assigned to a novel species of a new genus within the family Jonesiaceae. The name proposed is Populibacterium corticicola gen. nov., sp. nov.
Description of Populibacterium gen. nov.
Populibacterium (Po.pu.li.bac.te¢ri.um. L. fem. n. Populus the poplar tree; L. neut. n. bacterium rod or staff; N.L. masc. n. Populibacterium a rod from a poplar tree). The type strain is 2D-4 T (=CFCC 11886 T =KCTC 33576 T ), which was isolated from canker bark tissue of Populus Â euramericana. 3D-1, 06B10-4-8 and 3C-1 are additional strains of the species.
